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puter, process or machine. In a preferred form of the 
invention, the apparatus includes a hand-held imple 
ment which may be selectively positioned and moved 
across a selected code by manual manipulation to 
generate said code on an output as one or more elec 

trical signals which are fed immediately to a recorder, 
computer, electric typewriter, machine or other 
device for controlling its operation or presetting same. 
Printed or otherwise recorded codes to be scanned are 
predeterminately positioned onarecord member with 
respect to respective characters, words, groups of 
‘words or groups of characters which provide not only 
a human readable form of information but also means 
for indicating the location of respective codes 
representative of such characters, words or groups of 
words so that the codes may be selectively reproduced 
by visually locating the associated characters or words 
and thereby positioning the hand held implement to 
reproduce just the codes representative of the selected 
characters. The codes may be recorded across, 
beneath or above the characters or words they 
represent so that positioning the reading implement 
on, beneath orv above the words or characters are 
properly moving same will result in reproducing codes 
of information selected to the exclusion of other codes 
existing immediately adjacent thereto. 

7 Claims, 25 Drawing Figures 
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cons SCANNING SYSTEM 

RELATED APPLICATIONS 

This is a continuation-in-part of application Ser. No. 
806,398, filed Mar. 12, 1969 and now abandoned, 
which was a continuation-in-part of application Ser. 
No. 665,526, ?led Sept. 5, 1967 and application Ser. 
No. 526,546, ?led Feb. 10 1966, now U.S. Pat. No. 
3,499,650 dated Mar. 10, 1970, which was a continua 
tion of application Ser. No. 826,370, ?led July 10, 
1959 and now abandoned, having as a parent applica 
tion Ser. No. 450,131, ?led Aug. 16, 1954 and now 
abandoned. 

SUMMARY OF THE INVENTION 

This invention relates to an apparatus and method for 
reading information and entering electrical code repre 
sentations of the information read into a recorder or 
computer for accounting and record keeping purposes. 
Information is generally entered into a computer by 

reading codes provided on punched cards, by selec 
tively pushing push-button switches, by optical reading 
or magnetic pick-up means. During the initial genera 
tion of this information a skilled operator is generally 
required to operate a keyboard or the more tedious 
procedure of writing or otherwise providing the infor 
mation on paper with a manually operated marking de 
vice is required. Accordingly, it is a primary object of 
this invention to provide a system including specialized 
apparatus and a method for rapidly entering selected 
information into a computer by manual means requir 
ing very little skill. 
Another object is to provide a system for generating 

information from printed matter which may be easily 
read and identi?ed by eye to facilitate the selection 
thereof. 
Another object is to provide apparatus for generating 

coded infonnation which is representative of words de 
scribing products, names, addresses, geographical loca 
tions, quantities, diagnostic results, tests and the like 
without the need to operate a plurality of keys such as 
the keys of a typewriter. 
Another object is to provide a simple means for gen 

erating information signals by manually located and in 
certain instances, manually manipulated photo-optical 
or magnetic transducing means. 
Another object is to provide a code generating appa 

ratus for selectively entering data into a computer, 
which data is recorded in a manner that it may be easily 
visually read and easily entered into a'computer once 
it has been identi?ed by eye. 
Another object is to provide a system for manually 

selecting information to be entered into a computer by 
providing means for automatically reading said infor 
mation, which information may be easily manipulated 
and varied as to content. 
Another object is to provide new and improved spe 

cialized devices associated with the transducing of in 
formation. 
Another object is to provide new and improved re 

cording arrangements for information adapted to be 
selectively scanned to generate code representations of 
said information. 
Another object is to provide a system for generating 

coded information composed of tone signals of differ 
ent frequency from optically scannable recordings such 
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2 
as spot printing or photographic reproductions pro 
vided in different shades of the gray scale or color. 
Another object is to provide a simple apparatus for 

generating code signals representative of selected in 
formation which may be used in automatic communi 
cation systems. 
Another object is to provide an apparatus for manu 

ally selecting and generating tone signals in coded ar 
rays applicable for automatic telephone circuit switch 
ing and connection. 
With the above and such other objects in view as may 

hereafter more fully appear, the invention consists of 
the novel constructions, combinations and arrange 
ments of parts as will be more fully described and illus 
trated in the accompanying drawings, but it is to be un 
derstood that changes, variations and modi?cations 
may be resorted to which fall within the scope of the 
invention as claimed. 

In the drawings: 
FIG. 1 is a schematic diagram illustrating a reading 

device for generating coded electrical signals in scan 
ning a sheet of recordings and output means for gating 
and utilizing said signals; 
FIG. 1a shows one form of coding arrangement for an 

alphabetical character, the coding arrangement being 
based on the number and/or location of a plurality of 
printed spots; 
FIG. 1b is a coding arrangement for an alphabetical 

character based on pulse duration modulation; 
FIG. 1c is a coding arrangement for alphabetical 

characters based on binary notations; 
FIG. 1d is a coding arrangement for an alphabetical 

based on printed marks which vary in grayness or color; 
FIG. 1e is a coding arrangement for an alphabetical 

character utilizing pulse and/or tone signal recordings 
on magnetic recording material disposed adjacent to or 
across said character; 
FIG. 2 shows a layout of a portion of a sheet contain 

ing alpha-numeric characters printed to de?ne human 
readable intelligence and code recordings disposed im 
mediately beneath each line of a plurality of lines of 
said characters provided on said sheet; 
FIG. 3 is a view of a portion of a sheet containing plu 

ral lines of human readable information in the form of 
printed alpha-numeric characters and magnetic record 
ing means for codes disposed adjacent to saidcharac 
ters; 
FIG. 4 is a view of a portion of a sheet containing a 

plurality of lines of information in the form of lines of 
printed alpha-numeric characters and electro-optically 
scannable code recordings adjacent to and at the side 
of each line of characters; 
FIG. 5 is a side view of part of a reading device of the 

type shown in FIG. 1 or a modi?ed form thereof 
aligned with a sheet containing recorded information to 
be scanned thereby; 
FIG. 6 is a side view of another form of reading de 

vice for information contained on a sheet which sheet 
or overlay therefore contains guide means for the read 
ing device; 
FIG. 7 is a view in cross section of a fragment of a 

reading device near its tip end showing a light source, 
light coupling and transducer for reading information 
scanned thereby; 
FIG. 8 is a partial view in side cross section of a re 

cord member and a reading device for scanning infor 
mation recording on said record member, the record 
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member containing guide means in the form of indenta 
tions to guide the reading device; 
FIG. 9 is a partial side view in cross section of an 

electro-optical reading device, guide means therefore 
and record member to be read by said device; 
FIG. 10 is a partial side view in cross section of a 

modi?ed form of the reading device shown in FIG. 8; 
FIG. 11 is a partial view with parts broken away for 

clarity of a reading device operative to travel a track 
and record member predeterminately positioned with 
respect to said reading device; 
FIG. 12 is an end view of a motorized reading device 

which is a modi?ed form of that shown in FIG. 11; 
FIG. 13 is a control diagram for the reading device 

of FIG. 12; 
FIG. 14 is a control diagram for reading apparatus of 

the type defined in the instant invention, and 
FIG. 15 is a control diagram for reading apparatus 

employing variable tone recordings, 
FIG. 16 is a plan view of a layout sheet for informa 

tion to be selectively scanned to generate data by 
means of the reading devices of FIGS. 1 and 5-9, and 
FIG. 17 shows a personal record card having coded 

information recorded thereon identifying the holder 
thereof which information may be scanned to generate 
codes by the means employed to scan the sheet of FIG. 
16 permitting variable information on the card holder 
to be generated along with the information generated 
in scanning a sheet such as provided in FIG. 16. 
FIG. 18 is a side view, in partial section, of the com 

ponents of FIG. 17; 
FIG. 19 is a plan view of a credit card having a code 

signal record strip and a guide channel formed therein 
for guiding a reading pen, and 
FIG. 20 is an end view of the card of FIG. 19 showing 

a modified form of hand held implement operatively 
coupled thereto. 

GENERAL DESCRIPTION OF THE SYSTEM 

The information to be generated is recorded on ?at 
sheet, record members such as photographic ?lm, pa 
per, metal foil or plastic sheet, preferably in the form 
of a list or word dictionary describing in language form 
such variables as names, addresses, products, materials, 
destinations, machinery, components, diagnosis results, 
physical or chemical conditions, formulas, etc. Quanti 
ties or magnitudes may also be expressed by numerical 
notations while qualitative information such as above 
may be expressed as one or more words photographi 
cally developed or printed along a line to be scanned. 
Printing may be effected by photographic means or 
conventional printing means using conventional print 
ing ink. The printed characters may be photo-optically 
or magnetically scanned and digitized or coded for 
computer entry or, more preferably, coded representa 
tions provided below, above or between the printed 
characters may be scanned when a hand-held or hand 
positioned transducer is either manually directed or 
power driven along or adjacent to the line of characters 
selected for scanning. Push button control means are 
provided to initiate and control the generation of data 
and the entry of selected information and auxiliary 
means may be provided to enter ?xed information such 
as coded information representative of a name and ad 
dress generated in reading a card. The code electrical 
signals generated by scanning may be utilized to con 
trol a print-out device such as an electric typewriter. 
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4 
FIG. 1 illustrates the major components of one pre 

ferred form of data entry system 30 comprising the in 
stant invention. A sheet 10 of paper, plastic or metal 
foil containing lines of printed alpha-numeric charac 
ters and coded information, as will be described hereaf 
ter, is disposed on the upper surface 'of a supporting 
member 31 which may comprise a board, desk or spe 
cial device. Code reading and generation is effected by 
moving a device 32 by hand or motor powered means 
across or immediately adjacent to a selected line of in 
telligible information printed in the form of words and 
numbers on the sheet 10 so as to cause a transducer 33, 
or optical element extending to a photoelectric trans 
ducer within member 32, to scan the printed coded in 
formation associated with the selected line of visually 
readable intelligible information and to generate vari 
able pulse or tone signals on the output 34 which is 
connected to the transducer 33. The output 34 may ex 
tend directly to one or more of a plurality of devices 
such as a magnetic recorder 36, computer 37, electric 
type-writer 38 or communication system 39, such as a 
telephone switching system connecting the reading de 
vice with a remote recorder or computer or a display 
unit 40. The recorder 36 may also be later operated in 
its reproduction mode to generate the recorded signals 
associated with a plurality of line readings or transac 
tions and transmit said signals to a computer at a re 
mote location. Notation 35 refers to a switching control 
panel for switching the output 34 to one or more of the 
subsystems and devices 36 to 39 which control panel 
may also contain switching means for starting and stop 
ping the recorder 36, or typewriter 38 and effecting 
connections to a terminal circuit of the automatic 
switching system, 39. The electric typewriter 38 may be 
utilized to provide a print-out of the information 
scanned to serve as a record of what was scanned. The 
unit 40 which may supplement or replace the type 
writer 38, may comprise means such as a cathode ray 
tube or other device for displaying the information 
scanned as alpha-numeric characters on the screen of 
the tube thereof from which hard copy may be selec 
tively generated. The unit 40 may also contain means 
for transducing the signals generated in scanning the 
selected characters or representations thereof which 
are recorded adjacent thereto to sounds such as verbal 
representations of the scanned information. For exam 
ple, if the information scanned comprises words, 
phrases or sentences, the recorded material may be de 
rived from the voice recordings in reading the printed 
characters serving to provide audio descriptions 
thereof when scanned and reproduced. In a modi?ed 
form, the recording area adjacent the printed charac 
ters may contain both the described code recordings 
representative of the characters and sound recordings 
which may be simultaneously reproduced with the re 
production of the code recordings and transduced to 
electrical signals which are used to modulate a speaker 
for generating verbal descriptions of the words or char 
acters provided in line 12. Thus, the user of the appara 
tus may be provided with audio reproductions of the 
material scanned which he may listen to so as to ascer 
tain the nature of the scanned information as a check 
to assure that the information so scanned is in accor 
dance with that which he sought to select. If magnetic 
recording material is provided adjacent each line 12 of 
visible characters, then the audio and code recordings 
may be provided on a single track to be reproduced by 
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transducing means as described hereafter and ?ltered 
to separate the code from the audio recordings or may 
be recorded on separate tracks to be simultaneously re~ 
produced by separate pick-ups associated with the 
reading device utilized to scan a line of information at 
a time. , 

In FIG. 1 notation 32S refers to a switch 328 in series 
circuit with the scanning transducer 33 and a power 
supply PS which switch is preferably spring biased or 
otherwise provided in a normally open condition to 
prevent the generation of signals on the output line 34 
resulting, for example, when and if the transducer 33 
becomes energized in scanning non-wanted informa 
tion or during its handling or movement across the 
sheet 10 or through the spacial volume adjacent 
thereto in relocating, picking up or putting down same 
between reading operations. The switch 328 may be a 
force operated mono-stable normally open switch 
which is closed by the pressure of the fingers grasping 
the lower end portion of the device 32 or by other 
means such as movement of the fore?nger thereagainst 
just prior to initiating the scanning of a particular line ' 
or portion of a line of coded information. The switch 
328 may also be operated by other means such as ca 
pacitance, resistance or photo-electric relays may be 
located as shown or remote from the device 32 to be 
operated by the‘ foot of the operator or by the fingers 
of his other hand. 
FIGS. la to 1b illustrate a number of different char 

acter and code arrangements applicable to the sheet 10 
and preferably in the form of parallel lines of charac 
ters forming words, phrases or sentences to be selec 
tively scanned by the line or portions of a line of such 
characters. In FIG. la, an alphabetical character 13 in 
the form of the letter N is printed on the sheet 10 and 
contains coded information 15a in the form of a plural 
ity of small dots or opaque spots 15a’ which are opti 
cally scannable by one or more transducers such as 
photoelectric cells or the like, preferably disposed in 
alignment with one or more optical ?bers terminating 
at the end or tip portion 33 of the reading ‘device 32. 
The number of printed dots or spot areas 15a’ and/or 
their relative positions on one or more lines or levels of 
said spot areas may be signi?cant in forming the code 
15a associated with the character 13 so that when they 
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are photo-optically scanned and effect the generation ' 
of pulse electrical signals, they may be used to automat 
ically activate a counting means or other device which 
may include logical circuit means for determining the 
code and discriminating same from other codes so as to 
determine the character which the code represents. 

In FIG. 1b, the code 15b comprises a single line of 
dots and dashes so shaped and spaced as to provide, 
when reproduced as the scanning device 32 is manually 
or machine driven across the sheet 10 in alignment with 
the line of codes 15b, the number and particular ar 
rangement of short and long electrical signals gener 
ated in scanning each group of dots and dashes or code 
15b may be utilized to identify the printed character 
13. 

In FIG. 10, a code 15c comprises a plurality of small 
spots or dots 15¢’, each of similar shape and spaced 
from each other such that all of the markings 15c’ 
aligned with a particular character 13 will generate a 
series electrical binary code when scanned which code 
is representative of the particular character 13 with 
which it is associated. 
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In FIG. 1d, each character 13 has disposed immedi 

ately beneath said character, one or more areas 15b’ 
defining the code 15d associated with said character, 
said areas 15b’ varying from character to character or 
code to code in color and/or shades of gray such as the 
shades of gray found in the so-called gray scale. If the 
transducing means utilized to scan the code 15d is a 
photo-optical device such as a photoelectric cell, or 
photo-transistor, less light will reach said cell in re?ect 
ing off darker gray or black areas 15b’ than lighter gray 
areas thereof, resulting in proportionate variations in 
the amplitude or frequency of the signal generated by 
said photoelectric cell. Such variations in the output of 
the photoelectric cell signals may be de?ned variations 
in frequency or tone or may be converted to same 
which variable electrical tone signals may de?ne differ 
ent codes or identifying signals for different characters 
13 whereby there is at least one speci?c tone signal or 
group of tone signals associated with each character. 

In FIG. 12, the printed character 13 is shown dis 
posed beneath a narrow band 24a of magnetic record 
ing material and also has a second narrow band 24b of 
magnetic recording material extending therethrough 
without loss of identity of the character. A third band 
240 of magnetic recording material is shown running 
beneath the character 13. The three bands 24a, 24b 
and 240 may be simultaneously printed in the locations 
shown or one or more of these may be provided to at 
tain magnetic recordings of code or tone signals associ 
ated with each character 13 and operative, when repro 
duced by a magnetic pick-up, to identify the character 
by generating electrical tone or code signals associated 
with each character. In other words, any one or all of 
the magnetic recording strip areas 24a to 24c may con 
tain one or more tone or pulse recordings associated 
with the alphanumeric character 13 with which it is 
aligned so that when a magnetic pick-up transducer 
scans the strip or strips, it will generate a code or tone 
array of signals in scanning past the particular charac 
ter and said signals may be transmitted to a storage de 
vice or computer operative to utilize same for record 
keeping purposes, computing purposes, and/or for the 
operation of one or more devices such as an electric 
typewriter, display cathode ray or other device. 

In another form of code recording which may be em 
ployed to provide information signal generating means 
when scanned'by the pick-up apparatus of the-instant 
invention various luminescent inks may be utilized to 
print visible or invisible code marks of the types pro 
vided in FIGS. 1a to Is to be read or picked-up by suit 
able photoelectric detection means provided at the tip 
or in the shank of the scanning device. For example, 
the code may be printed'in a single color luminescent 
ink detected with a photoelectric transistor or other 
form of photocell having a suitable optical ?lter for 
passing ultraviolet light modulated by the luminescent 
ink spot recordings. Suitable ultraviolet light generat 
ing means may be mounted on or within the shank of 
the reading device or its support or on the support for 
the sheet of paper or ?lm containing the characters and 
codes and directed to illuminate the area being 
scanned. The DMS Luminescent lnks produced by the 
American Cyanimid Company of Bound Brook, New 
Jersey and described in their technical bulletin No. 
8-2569-250-12/68 may be employed and may be 
printed by means of all types of conventional printing 
presses. Certain of these ink pigments are invisible‘ to 
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the human eye under ordinary light and accordingly , 
codes or characters may be printed therewith on or 
along the visible printed characters 13 of the informa 
tion to be entered without detracting from said visible 
characters and the ability of the operator to read same. 
Such invisible codes may be printed along one or more 
lines or tracks which so located that when the reading 
pen or motorized device is properly aligned with the 
line of visible characters such as directly therealong or 
along the bottom edge of each character, the code re 
cordings will be scanned and will generate electrical 
codes as described. 
The described grey scale or color code may also be 

replaced or supplemented by using a variety of differ 
ent colors of luminescent inks in printing code marks. 
For example, printed spots of different colored lumi 
nescent inks may be operative, when photoelectrically 
scanned as described, to generate different tone signals 
on the output circuit of the reader by utilizing a tone 
?lter matrix. To generate codes consisting of composite 
tones or tone trains, spots of different colors of lumi 
nescent inks may be printed closely adjacent each 
other with each associated readable character contain 
ing a particular grouping of colored spots operative to 
generate a particular array of tone signals on the output 
of the reading circuitry to de?ne a tone code identify 
ing said character. The entire area occupied by an al 
pha-numeric character may also be scanned by the 
reading devise whereupon different colors may be con 
veniently located permitting the reading device to si 
multaneously scan all colors for a character and gener 
ate composite tone signals on its output thereby elimi 
nating the need to precisely align the reading device 
with other than a line of character or words being 
scanned. 

In FIG. 2 is shown details of the information recorded 
on record member 10 which member is provided in the 
form of a sheet such as a sheet of paper, plastic or metal 
foil or any of these materials disposed beneath a sheet 
of clear plastic or glass. The sheet 10 contains printed 
matter 11 provided as a plurality of lines 12 of intelligi 
ble information such as typewritten or printed words or 
phrases and each line composed of one or more words 
or alpha-numeric representations of products, compo 
nents, materials, locations, names or other variables to 
be used in describing a transaction such as a purchase, 
service or the like. The first four individual alphabetical 
characters 13 of FIG. 1 describe a particular fastener, 
a bolt, while the remaining alpha-numeric characters 
describe its threads, diameter, length, head, material, 
etc. Shown printed below each printed character 13 is 
a code 15 identifying said character. The code line 14 
comprises a train of spaced printed dots or dashes de 
?ning bit trains or binary codes 15 de?ned by the dots 
and spacing or short marks which vary in color or gray 
ness for generating varying tone or frequency signals 
when photo-optically scanned. All character codes of 
a line of characters being disposed along a line or nar 
row band area denoted 14, there being one or more of 
such code lines for each line of characters 13 extending 
parallel thereto. The codes 15 for each line may also 
extend as a line above the line of characters they repre 
sent or directly along the line of characters preferably 
although not necessarily provided as a different code 
disposed between each printed character and all at the 
same level along a straight line parallel to the line of 
printed characters. For example, if the printed charac 
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ters are printed in conventional ink, codes identifying 
each may be printed thereover in magnetic ink. Said 
code may be dot or bar printings operative to generate 
pulse chains or binary codes when scanned as de 
scribed herein. Notation 17 refers to a mark locating 
line 12 which the operator may use to align said line 
with the scanning device by moving the latter or sheet 
10. While the record member 10 may be utilized per se 
with a reading pen containing a scanning transducer ei 
ther guided by hand in sliding movement across the line 
14 of codes 15 or guided along the edge of a straight 
edge disposed against the sheet 10, said sheet 10 may 
also be manually positioned or power driven on a 
mount containing a motor-driven reading head opera 
tive to scan a code bearing line manually aligned there 
with as selected by the operator. The sheet 10 may also 
be disposed beneath‘a sheet of clear plastic embossed 
or molded with one or more ribs or channels for guid 
ing the reading transducer above and across the row of 
codes and/or characters selected for scanning. Nota 
tion 16, in FIG. 2, is a channel or rib-like protrusion 
formed in the sheet 10 beneath each line 14 of codes 
15 for guiding a shaped portion of the reading imple 
ment or pen as described hereafter. 

In FIG. 3, a record sheet 20 contains printed matter 
21 de?ned as lines 22 of separate alpha-numeric char 
acters 23, each line describing in language form a par- _ 
ticular article, name, destination, formula or other in 
formation to be entered. Disposed beneath each line 21 
of characters is a strip 24 of magnetic recording mate 
rial having recorded thereon in pulse or tone form, 
coded signals such as binary codes representative of the 
information on the line described by the alpha-numeric 
printing thereabove. 

In FIG. 4, a sheet 10 of paper, plastic or metal con 
tains lines 12 of printed words and numbers de?ning 
products or other information. Aligned with each line 
12 at the front or end thereof is a line 14' of codes 15' 
printed or otherwise provided thereon of conventional 
ink or magnetic ink and adapted to be scanned as de 
scribed herein. Strips or a band or magnetic oxide or 
tape may also be disposed along the border area adja 
cent the portion of the sheet containing the printed 
matter 21 and containing magnetic recordings of codes 
aligned with each printed line to be read as described. 
The scannable record member may also comprise a 

sheet of paper or plastic completely coated with mag 
netic recording material such as magnetic oxide with 
the described lines of descriptive characters or words 
printed over the magnetic material. Magnetic record 
ings of said coded information pertaining to the printed 
information being provided along tracks predetermi 
nately spaced below or above each printed line. 
FIG. 5 illustrates one form of code line scanning ar 

rangement employing a straight edge device 47 such as 
a ruler or rigid strip of clear plastic which is either com 
pletely hand positioned with alignment marks such as 
marks 17 of FIG. 1 disposed at either or both ends of 
the line of characters or is hand slid along internal 
guide means or tracks (not shown) disposed at the sides 
of the base 31 on which sheet 10 is placed and preposi 
tioned for scanning. The hand-held scanning imple 
ment or pen 32a comprises an upper shank or handle 
portion 41 de?ning the body of said implement which 
is held between the thumb and ?ngers of the hand as 
in handling a writing implement. The lower portion 
4l'of the implement 32a mounts a sensing head 33 
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which may contain a magnetic pick-up, photoconduc 
tor such as a light sensitive cadmium sul?de photoelec 
tric cell or phototransistor, depending on the nature of 
the information being scanned. Power and signal trans 
mitting wires (not shown) connect to the transducer 33 
and extend through a passageway in the body of the im 
plement 32a and out of the upper end as shown in FIG. 
1. The head 33 may also comprise a lens or end ?tting 
for a so-called optical ?ber or ?ber bundle operatively 
coupled to a photoelectric-cell mounted within the 
upper portion 41 of 32a. A small lamp 45 ' directs light 
against codes on sheet 10. The lower part 41’ of mem 
ber 32a contains a rear wall portion 44 adapted to abut 
the upper edge 48 of straight edge unit 47 and to be 
guided thereby in lateral travel across the sheet 10 so 
as to always scan the line of characters 14. Preposition 
ing of the end of transducer 33 above the line of printed 
matter may be effected as the lower end-face 45 of por 
tion 44 slidably rides across the surface of the sheet 10. 
In another form, the rear portion 46 of the lower por 
tion 41’of member 32a may be shaped as illustrated by 
broken line notation to ride along the upper face 48' of 
straight edge 47 and the edge 48 thereof as guided by 
hand across the sheet 10. The portion 44 or 46 may be 
provided with a ball roller means or Te?on plastic low 
friction coating to reduce wear. 

In FIG. 6 is shown another scanning and reading ar 
rangement in which the record member 10a is a sheet 
of plastic or metal formed with raised portions or ridges 
10a’, 10a”, etc. with at least one such ridge extending 
parallel to each line of characters and code recordings 
for use as a guide for a hand held reading implement or 
pen constructed as described. The reading pen 32b has 
an upped shank 49 and a tapered lower end portion 50 
de?ning a tip or nose at the end of which is disposed a 
magnetic pick-up or light sensitive transducer arrange 
ment as described. The lower portion of the sidewall of 
the nose portion 50 is adapted to ride along the side 
and upper wall of ridge formation 10a’ as shown so as 
to locate the transducer or pickup 33 in sliding engage 
ment with a selected line 14 of code recordings 15 on 
the upper surface of record member 10a which code 
lines are predeterminately located with respect to the 
rib or ridge formations 10a’. Notation 10a" refers to a 
rib formation in the sheet 1011 which rib is hollow in 
structure and is formed by vacuum forming said sheet 
rather than pressure mold forming same as is the rib 
formation 10a’. - 
The sheet 10a may also comprise a sheet of transpar 

ent plastic or glass underneath which is placed a sheet 
of paper or plastic containing character and code re 
cordings as described to be sensed by photoelectric de 
tection means such as a phototransistor or photoelec 
tric cadmium sul?de cell or the like mounted in the 
pick-up head 33 or optically coupled thereto and 
mounted within the upper or lower shank portions 49 
and 50 of the implement 32b. 

In FIG. 7 is shown details of a photoelectric scanner 
or detection arrangement for use with a reading imple 
ment of the type described herein such as the imple 
ment 32b or any of the other reading implements de 
scribed herein. Supported within and extending 
through a passageway in the lower and upper shanks 50 
and 49 of the implement is a light pipe 42 composed ei 
ther of a single rod or ?lament of transparent plastic or 
glass or a bundle of ?laments. Disposed at the lower 
end of light pipe 42 is a button shaped lens 42’ serving 
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as the tip end of the implement to ride against or just 
above the line of code recordings being scanned. Oper 
atively coupled to receive light passed through pipe 42 
is a photoelectric detector 43 such asa silicon NPN 
phototransistor, cadmium sul?de photocell or the like 
which is also supported within the body of either the 
upper or lower shank of the implement. A opaque ma 
terial 42' surrounds or coats the light pipe 42. At the 
lower end of shank 50 adjacent lens 42" is an annular 
light source 45’ such as a gallium arsenide light emit 
ting diode which when energized by electrical energy 
conducted through wires 45W extending from cable 34 
through the shank of the implement, provides illumina 
tion for the codes being read. Wires (not shown) also 
extend from the cell 43 to cable 34. Lens 42" may also 
be shaped as shown by broken line notation 33' to 
focus light from source 45' against the surface aligned 
with the end thereof. 

In FIG. 8 the scanning implement 32c is provided 
with a guide portion or stylus 52 attached to the shank 
51 containing the reading pickup or transducer 33 as 
described. The lower end 53 of portion 52 is rounded 
and adapted to slide along grooves 10b’ formed in the 
sheet 10b . The sheet 10b may contain said character 
and code recordings on the upper surface thereof with 
each line 14 of code recordings predeterminately lo~ 
cated with respect to a groove 10b’ running parallel 
thereto for guiding the implement to position the 
pickup 33 against or directly above a line of recordings 
to be scanned. Sheet 10b may also be a transparent 
sheet disposed above a sheet of paper containing said 
recordings aligned with the grooves 10b’ for photo 
optical scanning. 

In FIG. 9 the end portion 55 of a scanning implement 
32d is shown terminating an upper shank 54 as de 
scribed and contains embedded or secured therein a 
?rst ?ber optic element or bundle 60 extending from a 
photoelectric detector such as that provided in FIG. 7. 
A lens 61 coupled to the end of light pipe 60 receives 
light re?ected from the line of recordings being 
scanned and transmits said modulated light thru pipe 
60 to variably energize said photoelectric cell. Scan 
ning illumination is transmitted from a light source (not 
shown) in the upper shank 54 through a ?ber-optic ele 
ment or bundle 58 to a lens 59 at the end of element 
58. The lens 59 is shaped so as to direct light against 
that portion of the sheet 100 being scanned by elements 
60 and 61. The device 32d is shaped somewhat like the 
reading device 32a of FIG. 5 which may also have a 
light source 45' or lighttransmitting optical ?ber termi 
nating at the end 45 thereof. However, device 32d is 
provided with an indentation or step formation 56 hav 
ing an upper surface 57 and a side surface 57' shaped 
to conform to the upper and side wall surfaces 62a and 
62b of a guide 62 such as a ruler or bar having a straight 
edge 63 for guiding the implement 32d therealong. If 
the guide 62 is located so as to dispose the edge 62 par 
allel to and a predetermined distance away from the 
line 14 of code recordings 15 to permit the proper 
reading thereof by the transducer or ?ber-optic ele 
ment 61, suitable reading of the codes disposed along 
the line 14 and de?ning the content of the printed in 
formation 12 may be effected by manually drawing the 
implement along the upper and side wall surfaces of the 
guide 62 from one end of the line of characters or 
codes to the other. Proper alignment of the guide 62 
with a selected line of characters and code recordings 
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to permit such scanning function may be effected by 
suitable alignment marks such as marks 17 of FIGS. 
2-5 at either or both ends of the selected line of charac 
ters or codes. Notation 55’ refers to a V-shaped portion 
of the front wall of the implement 32d located near the 
end thereof and serving as a pointing or aiming means 
to indicate which character or character code is being 
scanned. In other words, if a selected line of characters 
contains information, only part of which is desired to 
be scanned and entered into a computer or used to con 
trol a display device or electric typewriter, by providing 
suitable switching control means as will be described 
hereafter, the implement 32d may be manipulated so as 
to scan the codes of just selected characters, words or 
symbols by visually aligning the transducer or trans 
ducer lens 61 with the particular character, words or 
symbol by means of the pointer 55’. 
A modified form of the implement of FIG. 9 is shown 

in FIG. 10 which comprises a reading device 32c having 
a shank 54' containing a first light pipe or optical ?ber 
bundle 58' disposed alongside a second light pipe or 
?ber bundle 60' with the interface between the two 
being coated with an opaque material 64 so as to pre 
vent light from passing between the two. A lens 59' is 
coupled to the optical pipe 58' and is adapted to direct 
light piped therealong from a light source (not shown) 
in the upper shank 54’ so as to illuminate code marks 
being scanned by a lens 61’ at the end of pipe 60’. The 
pipe 60’ extends to a photoelectric cell or other suit 
able photo-sensitive transducer located in the upper 
portion of the shank or support 54’ for the implement 
32e. 

It is to be noted that in the structures of the scanning 
devices illustrated in FIGS. 6-10, all may contain a 
photoelectric cell or detector mounted at the very end 
and de?ning the tip of the device adjacent a miniature 
light source such as an incandescent lamp or photo 
conducting light source disposed in a housing and hav 
ing a lens enclosing same which is shaped and disposed 
so as to direct light against the code markings of a se 
lected line of characters when the adjacent scanning 
means is properly aligned therewith. The structures 
shown in FIGS. 9 and 10 illustrate adjacent fiber-optic 
elements or bundles such as 58, 50 and 58’ and 60’ op 
erative to conduct light respectively from light sources 
and to respective photo-electric detection means (not 
shown) mounted in the upper portion of the supports 
or handles of the implements. The scanning devices of 
FIGS. 6, 7, and 8 may utilize a either a photoelectric 
cell mounted at the tip ends thereof for reading the 
characters or a combination lens at the tip coupled to 
an optical fiber element or bundle which is coupled at 
its other end to a photoelectric cell mounted in the 
upper shank or handle of the implement. If a light 
source or ?ber-optic element conducting light is uti 
lized, the light thereof may also be directed against the 
line of printed characters so as to illuminate same to fa 
cilitate reading by the operator and proper positioning 
of the reading pen. The devices of FIGS. 7 and 10 may 
also be provided with a notch along the side wall 
thereof to guide same along a straight edge such as 63 
of FIG. 9 or a ridge provided in the sheet of characters 
by shaping such as illustrated in FIG. 6. It is noted that 
the structures shown in FIGS. 6 and 8 may also de?ne 
a magnetic pick-up means for the transducer elements 
or reading heads 33 for reading magnetic recordings 
provided in the structures illustrated in FIGS. 1e and 
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3, for example. To minimize wear against the magnetic 
recording material containing the code recordings or 
the printed, optically readable recordings read by the 
contacting devices shown in FIGS. 5, 6 and 8, the sheet 
materials on which said recordings are provided may be 
disposed beneath suitable wear-resistant plastic sheet 
ing or coatings and/or the reading implement may have 
the surface of the tip portion thereof immediately adja 
cent or surrounding the reading means coated with a 

- low-friction material such as polytetrafluoroethylene. 
The reading implement structures shown in FIGS. 

5-10 may, in addition to being applied to hand-held im 
plements, also comprise support means which projects’ 
downwardly from carriages operative to be manually or 
motor driven along a track supported above the page 
of printed characters and code recordings. In FIG. 11, 
reading apparatus 65 includes a carriage 66 operative 
to travel along a track 71 which is supported at both 
sides of the base supporting the sheet Itld of charac 
ters. Either the track 71‘ or the sheet of characters may 
be movable to bring the reading transducer 68 which 
may be made in accordance with the teachings of FIGS. 
6 and 10, into alignment with a selected line of charac 
ter code recordings provided on the sheet 10d. There 
after, the carriage 66 is moved along the track 71 to 
cause the transducer at the end of support 68 to scan 
a selected line of code recordings as described. Nota 
tion 67 refers to rollers or wheels for supporting car 
riage 66 while notation 69 refers to an electrical cable 
extending from the transducer in mount 68 to a cable 
extending to one end of the track 71. Notation '72 re 
fers to a constant speed electrical gear motor mounted 
on carriage 66 and having an output shaft 73 with a 
friction wheel 74 mounted at the end thereof and 
adapted to frictionally engage the side wall 7 6 of track 
‘71 for driving the carriage 66 along said track. In a par 
ticular form of the embodiment, the carriage 66 may be 
either manually pushed along the track 71 or motor 
driven depending on whether the operator seeks to 
scan a complete line of character code recordings or 
code recordings of a few characters selected from a line 
thereof. 
FIG. 12 shows a modi?ed form of the scanning means 

of FIG. 11 wherein the scanning apparatus 75 includes 
a base or table 70 having an upper surface containing 
means 70' such as a plurality of clamps or stops for pre 
determinately aligning a sheet 1042 of printed informa 
tion in the form of parallel lines of characters as de 
scribed and coded information which is printed or mag~ ' 
netically recorded thereon adjacent each line of char 
acters, also as described. When a selected sheet 10c of 
information is predeterminately aligned in two direc 
tions on the upper surface 70' of the base 70, a carriage 
80 containing a reading transducer 81’, of the type de 
scribed, supported at the end of a transducer mount 81, 
is automatically or manually moved across a track 79 
supported above base 70 by respective carriage ele 
ments 77 and 78 which are operative to travel the di 
rection which is normal to the scanning direction 
across the page along respective tubular tracks 87 and 
88 supported at their ends near the ends of the table 70 
by respective brackets (not shown). Power to drive the 
carriage 80 across track 79 is effected by means of a 
constant speed electrical gear motor 85 supported by 
carriage 78 and having a sprocket wheel 86 on its out 
put shaft. A chain or belt '82 wraps around sprocket 
wheel 86 and is connected at one end to one side of 



3,735,350 
13 

carriage 80. The belt'82 extends around a pulley 84 
which is rotationally supported by the other carriage 77 
and doubles back to connect to the other side wall of 
carriage 80 so that when motor 85 is operating in a ?rst 
direction, the carriage 80 will travel along track 79 in 
a ?rst direction. When motor 85 is reversed, the car 
riage 80 will travel along track 79 in the reverse direc 
tion. While manual means are preferably employed to 
position the laterally extending track 79 so as to locate 
the transducer 81' in alignment with a selected line of 
character code recordings on the sheet 10c, motor 
means may also be provided to either move the track 
assembly 79 to position the scanning transducer 81’ in 
alignment with a selected line of code recordings or to 
position the sheet l0e so as to bring the transducer 81’ 
into alignment with a selected line of code recordings. 

In FIG. 13 is shown a control system for the appara 
tus of FIG. 12, which includes a start switch 83 con 
nected to the forward drive control F of the controls 
85' for the motor 85 which initiates drive of the car 
riage 80 from a home position at one side of the track 
79 along the track to near the other end thereof where 
the carriage 80 is driven against the limit switch LS-l. 
The output of limit switch LS-l is connected to the re 
verse control R for motor 85 which reverses the drive 
of said motor and causes the carriage 80 to return to its 
home position at the end of scanning a single line of 
character recordings. The output of switch LS-l may 
also be operative to deactivate either the light source 
or the transducer mounted on the carriage 80 so that 
it will not read recordings disposed along the sheet 
being scanned during its reverse travel to its home posi 
tion. Means such as a bi-stable solenoid or motor (not 
shown) may also be provided if the reading transducer 
or tip of the scanning means engages the surface of the 
sheet containing the recordings, for retracting same 
during the return travel of the carriage at its home posi 
tion in response to the operation of switch LS-l. When 
the carriage is at its home position, it operates to actu 
ate a limit switch LS-2 which is connected to energize 
the stop control S for motor 85 to properly stop the car 
riage at the home position. The start switch 83 for a 
reading cycle may also be operative to close a switch 
gating electrical energy to the reading transducer and 
/or the light source accompanying same as described to 
initiate a reading cycle. 
FIG. 14 illustrates a part of a control system for a 

reading device as described and operative to photo 
optically read printed or photographic recordings of 
codes, as described, containing specific tone or code 
generating marks disposed prior to and immediately 
after each code or tone recording of a character, word 
or line. The apparatus 90 isoperative to gate only those 
signals generated by the reading transducer in scanning 
selected information to a receiving device 95 such as a 
computer and/or any of the described receiving means 
of FIG. 1. 

In FIG. 14, the transducer 33 is energized with elec 
trical energy from a power supply PS when a switch 32’ 
is closed such as by finger pressure, foot switch or other 
means. The output 34' of transducer 33 extends to the 
input of a switch 92 and to inputs of respective relays 
92a and 92b which operate respectively to close and 
open switch 92. When a first control recording dis 
posed at the beginning of a line, word or ahead of a se 
lected character code recording is first scanned by 
transducer 33, it causes a ?rst electrical tone signal to 
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be generated on the output 34' thereof which is trans 
mitted to relay 92a which is responsive thereto and is 
operative to close switch 92, thereby permitting the sig 
nal or signals generated thereafter by transducer 33 
and scanning the selected code markings to pass to the 
output 93 of switch 92 which extends to the computer, 
display unit and/or electric typewriter or print-out unit 
95. When the transducer 33 scans a second control re 
cording at the end of the line, word or character code 
recording, a second control tone signal is generated on 
line 34' and is passed to ‘relay 921) which is energized 
thereby and is operative to open switch 92, thereby 
preventing any further signals generated by transducer 
33 from passing to the output 93 thereof until switch 92 
is again closed. Should the transducer 33 fail to scan 
the second control recording for any reason, a timer 94 
which is simultaneously energized when the switch con 
trol relay 92a becomes energized, is operative to gener 
ate a signal at a predetermined time after switch 92 has 
been closed so as to open said switch. The time interval 
of time delay relay or timer 94 may vary from about a 
second to several seconds or more, depending on the 
nature of the reading operation. 

In FIG. 15 is shown in block diagram notation means 
for converting tone signals generated simultaneously or 
sequentially by scanning marks printed or photographi 
cally reproduced in different shades of gray or color as 
illustrated'in FIG. 1d or tone signal recordings provided 
on magnetic recording areas such as shown in FIG. 1e. 
The output 34' of the scanning transducer 33 is opera 
tively connected to a frequency matrix 96 composed of 
a plurality of tone or frequency responsive relays 96a 
to 96n, each of which is responsive to a particular tone 
signal generated on the input line 34' and is operative 
to generate a pulse signal on its output when energized 
by its particular frequency signal. The outputs 97 of the 
tone responsive relays 96 extend to respective trans 
ducers 98a to 98n of a bank 98 of said transducers 
which are operatively connected to record the pulse 
signals in parallel binary code notation on a recording 
member 99’ comprising, for example, a magnetic re 
cording tape, drum or disc of a recorder or computer 
99 which would otherwise record the codes generated 
by the tones'generated on the input line 34’ as a result 
of scanning the character tone recordings. A tone sig 
nal generated by‘scanning a particular color or gray 
scale marking 15d may, for example, be operative to 
energize a number of the tone responsive relays 96 to 
the exclusion of others or a plurality of such marks 15d 
may be disposed parallel beneath or across the printed 
character 13 to be scanned by respective photoelectric 
cells defining the transducing means (i.e. a plurality of 
cells disposed to scan different levels of the characters 
or codes therefore) so as to generate a plurality of dif 
ferent tone signals simultaneously on the input line 34' 
which extends to all of the relays 96 of the matrix 
thereby generating simultaneous signals on the parallel 
outputs 97 of 96 so as to de?ne, for example, a parallel 
binary code with each code representative of the char 
acter associated with the code marks scanned to gener 
ate said code. 

If the codes generated on the outputs 93 and 97 of 
the apparatus of FIGS. 14 and 15 are applied to operate 
a printer such as an electric typewriter, the existence of 
the code signals on the electrical input to said type 
writer may be utilized to operate the typewriter per se 
or in accordance with how the codes energize a control 
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unit of the typewriter. Suitable code or mark record 
ings between words of the information being scanned 
may generate signals which are operative to cause the 
typewriter or printer mechanism to provide spacings 
between words. If the output to which the code signals 
are passed is a recorder such as a magnetic recorder, 
then it may be desirable to operate the motor or clutch 
means for effecting movement of the record member or 
tape thereof past the recording head or heads only dur 
ing the reading or scanning operation. The recorder 
may, of course, be started and stopped in its operation 
by manual means such as a switch which is closed by 
the operator just prior to initiating a reading or scan 
ning operation and opened thereafter. A more suitable 
arrangement is shown in FIGS. 14 and 15 whereby the 
activation or closure of the reading switch 32’ is opera 
tive to start the recorder drive motor and the opening 
of said switch is operative to effect stoppage of the re 
corder drive means. Connected across a second set of 
contacts or leads of switch 32’ is a relay 950 which, 
when activated by closure of the switch 32' is opera 
tive to energize an input 95’ to the recorder 95 for op 
erating the drive means for the record member thereof 
and condition the recording transducer thereof for re 
cording the code or tone signals generated on the out 
put 34'. When switch 32’ opens as described, the relay 
95c becomes deactivated so as to deenergize input 95' 
causing the drive for the record member of the re 
corder 95 to stop or become uncoupled. It is noted that 
the outputs of tone responsive relays 92a and 92b may 
also be connected to a bistable switch so as to respec 
tively open and close same for starting and stopping op 
eration of the motor driving the record member of the 
computer or recorder 95. 

In FIG. 15 an output 32" of switch 32' connects to 
a control input 99" of the recorder or computer 99 so 
that when the switch 32' is closed, energy from power 
supply PS will energize said input 99". If the drive 
motor for the recorder of apparatus 99 is connected to 
the input 99" it will be energized to drive the record 
member whenever switch 32' is closed. Code or tone 
generating recordings on member 10 may also be oper 
ative to start and stop the drive motor of the recorder 
99 as described in FIG. 15 by controlling opening and 
closure of a bistable switch having its switching inputs 
connected to the outputs of tone responsive relays 92a 
and 92b. 

In other forms of the invention an apparatus of the 
type illustrated in FIGS. 11 and 12 may be operative to 
scan just a selected number of character or character 
code recordings of a selected line thereof, the selected 
number of characters and/or the line on which they are 
recorded being automatically scanning by said carriage 
mounted transducing means. In one form, the track 79 
on which the carriage 80 is mounted is power driven 
along the parallel side tracks 87 and 88 by a motor 
which is automatically controlled by an uncount 
counter receiving feedback signals generated as the as 
sembly of components 77,78 and 79 travel the side 
tracks 87 and 88 to predeterminately stop said assem 
bly with the transducer 81 aligned with a selected line 
of characters or code recordings of characters whereaf 
ter automatic control means for starting the motor 85 
to drive the carriage 80 across track 79 in scanning said 
selected line of recordings. In another form, the track 
79 may be stationery while a motor means is automati 
cally controlled to drive the sheet of recordings 10e at 
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right angles to the track 79 and position a selected line 
of recordings in alignment with the transducer 81’. 

In yet another arrangement, a selected portion of a 
line of recordings or a selected number of such record 
ings occupying a line and being less in number than the 
total recordings on said selected line may be automati 
cally scanned to the exclusion of the remaining record 
ings on said line by computer or automatic control of 
the carriage drive motor 85 and/or the output switch 
92. Counting means including an uncount counter with 
a control switch operated upon uncounting may be 
used to control either said motor or switch 92 to pro 
vide output signals of just selected recordings. Said 
counting means may count marks along each line of re 
cordings or the reproductions of the code recordings to 
effect said automatic reproduction control. Special 
code, grey scale or color recordings at the end of each 
group of codes on a line such as codes representative 
of words may also be used to effect automatic control 
of the lateral movement of the carriage and the output 
switch 92. 
The drawings hereinabove described have been sim 

pli?ed to avoid complexity and to teach primarily the 
basic elements of the invention without illustrating or 
describing components or parts which would be obvi 
ous to one studying the drawings and skilled in the art. 
Accordingly, it is assumed that the correct power 
supplies are provided on the correct sides of all electri 
cal components such as motors, relays, switches, trans 
ducers, controls, light sources and the like. Whereas 
magnetic recordings of code or tone signals are shown 
as provided on strip-like magnetic recording material, 
it is noted that the entire sheet may be coated with a 
magnetic recording material with the words or alpha 
numeric characters printed thereover in the proper ink. 

In a further form of the instant invention, it is noted 
that the described reading devices including both the 
hand held and motorized reading units may also be op 
erative to scan printed alpha-numeric characters in the 
form of intelligible information or coded form in a 
manner to provide analog or digital type signals on 
their outputs which signals may be digitized or other 
wise operated on by a computer to provide coded infor 
mation capable of being handled by digital computing 
apparatus. One or a plurality of photoelectric cells may 
be employed in said reading devices in the scanning of 
said printed alpha-numeric characters to generate said 
output signals. 

It is also to be noted that the instant invention em 
bodiments which employ a motor driven carriage sup 
porting a scanning transducer ?nds certain basis in ap 
plication Ser. No. 622,650 ?led March 13, 1967 for 
Document Reading Apparatus and Method, now US. 
Pat. No. 3,555,246. 
Of the various applications of the reading device de 

scribed herein, mentioned was made in FIG. I of apply 
ing the output of the reading device or pen to an auto- ' 
matic communication system 39 as well as to other de 
vices and systems. It is therefore noted that the appara 
tus of FIG. 1 may be employed to perform either or 
both the functions of generating different tone signals 
representative of selected information to be transmit 
ted over a connected telephone line to a remote moni 
tor, recorder or computer and/or tone or code signals 
directly on the telephone terminal circuit and represen 
tative of the number or telephone terminal circuit 
called for effecting automatic circuit connection there 
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with by performing switching and connection functions 
at the telephone exchange or switching system to which 
the telephone of the reading device is connected. The 
sheet 10 of printed and code information may include},v 
lines of alpha-numeric characters de?ning the names of “ 
persons, companies or other destinations to be called 
with each line having associated therewith, as de 
scribed, a line of recordings of pulse trains or tones of 
thesame characteristics generated when the telephone 
dial or pushbuttons are activated in calling said termi 
nal circuits at said destinations. If the output 34 of the 
reading device 32 is properly connected to the tele 
phone terminal circuit, then causing the reading tip 33 
thereof to scan a selected code or tone generating line 
of recordings on the sheet 10 will effect the automatic 
connection of said terminal circuit to which device 32 
is connected with said selected terminal circuit of said 
telephone system to permit the operator to talk thereaf 
ter and/or to generate further code or tone-code signals 
to transmit information on the connected line to a re 
corder or computer thereat and/or to effect two way 
communication with said computer or other device at 
said connected terminal circuit. 

If the output 34 or the reading device 32 is not di 
rectly connected to the terminal circuit of the tele 
phone system, it may be acoustically coupled thereby 
by providing proper amplifying and transducing means 
for transducing the variable frequency signals gener 
ated on output 34 to sounds of corresponding fre 
quency and acoustically coupling said transducing 
means to the headpiece or earpiece microphone of the 
telephone. Accordingly, the proper ampli?er and 
speaker may be connected to the output 34 and a rest 
provided to receive the earpiece of the telephone next 
to said speaker. Reference is made to my copending ap 
plication Ser. No. 279,031, now abandoned and show 
ing automatic switching and connection information 
transmission system. 

In certain applications of the instant invention it may 
be desireable to modify the described reading devices 
to permit the simultaneous scanning of a plurality of 
parallel like recording areas or tracks of the record 
member 10 for simultaneously reproducing code sig 
nals from a plurality of parallel tracks such as binary 
digital signals 15a of FIG. la or for digitizing the 
printed alpha-numeric characters 13 to provide coded 
pulse outputs which may be fed to a computer for anal 
ysis and automatic reading purposes. Accordingly, the 
tip 33 of the reading pen or the scanning con?gurations 
68 and 81 of FIGS. 11 and 12 may be modified to in 
clude one or more of the following con?gurations: 

I. A single optical pick-up may be replaced by a plu-v 
rality of pick-ups which are spaced apart at the tip end 
of the reader to scan different predetermined levels of 
a line of characters or different lines of code markings. 
These pick-ups may comprise separate photoelectric 
detectors such as separate phototransistors which are 
predeterminately spaced apart and mounted at the tip 
33 or 81’ and located such that when the implement is 
properly aligned with the printed sheet of information, 
each will scan a respective level or line of code mark 
ings. 

II. The single optical ?ber or fiber bundle described 
may be replaced by a plurality of single ?bers or ?ber 
bundles each terminating at the tip and located a pre 
determined distance from the others so that each will 
scan a different level of a line of characters or a differ 
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ent code track when the implement is properly aligned 
with the information being scanned. The other end of 
each ?ber or bundle terminates within the housing or 
handle of the implement and is soupled to feed light 
transmitted therethrough to a respective photoelectric 
cell such as a separate phototransistor supported within 
the housing. Each of said photoelectric cells has its out 
put connected to a separate line extending from the im 
plement or scanner housing to the input of the comput 
ing mechanism which is operative to analyze the results 
of scanning or to a parallel to series code converter for 
generating series pulse trains thereof. Such converter 
may also be mounted within the handle or housing for 
the scanner. 

III. The single described magnetic reproduction head 
or pickup mounted at the tip of the scanning implement 
or device may be replaced by a plurality of such pick 
ups closely spaced to reproduce simultaneously from a 
plurality of tracks of the record sheet such as tracks 
24a,24b and 240 of FIG. 1e or a plurality of record 
tracks existing on any of the record areas 24a,24b and 
240. 

A In any of the above embodiments, where the imple 
ment 32 is hand held and hand guided across an infor 
mation containing area of a sheet of recorded matter, 
means are preferably provided to aligning the imple 
ment and retaining such alignment as to permit the 
proper parallel scanning of all pickups of the recorded 
information. For example, the rear wall of the imple 
ment may be shaped as in FIG. 9 with the portion 57' 
having a ?at surface conforming to the ?at vertical sur 
face 62b of the guide means 62 so that when the sur 
faces 57 and 57' abut the surfaces 62a and 62b of the 
guide all the scanning means at the tip will be properly 
aligned with respective levels or tracks of the record 
member provided that the guide is properly aligned 
therewith and will be retained so properly aligned dur 
ing the entire scanning operation as long as said sur 
faces are in sliding contact with each other and the 
guide remains so aligned. 
The apparatus described is operable to perform a va 

riety of different data entry functions without the need 
to adjust or vary the reading device to accommodate 
such functions. In addition to being able to read and 
convert entire lines, paragraphs or pages of data to 
code for various purposes such as those described. Or 
data such as that referring to purchase of products, in 
ventory, computer machine tool or process commands, 
mathematical and chemical formulas, art and compos 
ing, etc. may be rapidly generated by selectively scan 
ning information contained on one or more pages of 
coded matter. 

In FIG. 16 is shown a typical work sheet l00‘which 
is preferably disposed and predeterminately located as 
in FIGS. 5 or 6 on a supporting member 31 with all the 
coded data thereof being easily accessable to the scan 
ning implement 32 of the operator; The sheet 100 con 
tains printed thereon groups of related information vi 
sually readable as alpha-numeric characters or symbols 
and associated lines of code recordings arranged in or 
derly arrays to permit the operator to readily position 
the reading implement at a plurality of locations on the 
work sheet and if necessary, one or more other work 
sheets and move said implement as described to gener 
ate desired information in code form as a result of plu 
ral, selected scannings. 
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The printer matter on sheet 100 which includes intel 
ligible information in the form of characters de?ning 
numbers and words is provided on separate areas of the 
sheet, preferably in columns and or rows which are 
spaced separated from each other by border lines 101. 
The data groupings shown are provided as typical and 
would vary in format including location from sheet to 
sheet depending on the type and amount of information 
to be employed in the system and the estimated fre 
quency of its use. Each code recording may be pro 
vided in any of the forms hereinbefore described to de 
?ne a unit of information such as a character, word, 
phrase, line, command or symbol representative of a 
machine or computer operation, mathematical opera 
tion, formula, etc. 

In a ?rst column 102 is provided printed matter 103 
arranged as words or readable codes and which pro 
vides in human readable form descriptions of such vari 
ables as parts numbers, catalog representations of 
parts, assemblies, ?nished goods or raw materials, cross 
reference indicia, product symbols character or symbol 
representations of formulas, machine commands, etc. 
arranged in parallel lines therein. Printed or otherwise 
recorded beneath each symbol, character or group of 
characters in the space occupied by column 102 are 
codes 104 representative of the information associated 
with the respective characters or symbols. Each line of 
codes extending across the column 102 is preferably 
composed of separately readable codes for each word, 
group of words, symbol or otherwise presented discrete 
information. One means for providing such discrete in 
formation in separately readable form is to space it 
from the adjacent discrete information on both sides 
thereof on the same line such that the operator may se 
lectively read such information to the exclusion of adja 
cent information on the same line by selectively scan 
ning just the information he desires with the reading 
implement. He may selectively operate switch 328 to 
reproduce just the selected information or may rely on 
initiating recordings 105 at the start of each implement 
readable code and terminating recordings 106 each of 
which is of a respective recording characteristic to gate 
the output of the implement 32 or its ampli?er on at the 
start of scanning a character or word code and off after 
a character or word code has been scanned so that the 
operator may selectively generate codes of characters 
words, groups of words or complete lines of informa~ 
tion as he chooses by the means provided in FIGS. 14 
and 15. 
Notation 107 refers to a column or area of sheet 100 

containing recordings 108, 109, 110, 111, etc. and cor 
responding visual indicia, symbols or characters 112, 
113, 114, 115, etc. identifying and de?ning the record 
ings 18—1l1. The recordings 108-111 plus respective 
start and stop signals for each may de?ne instructions 
for commands for the computer, calculator or other de 
vice operative to receive the information code signals 
generated by the implement 32 such as mathematical 
instructions to add, subtract, multiply, devide or per 
form other operations with respect to the generated 
code data. The recordings 108-111 may be selectively 
reproduced by the operators properly positioning of his 
reading implement above or against the particular code 
recoding adjacent the character or symbol thereof. The 
recording may comprise printed or otherwise provided 
codes in the form of bits or frequency generating re 
cordings. The latter may comprise printed areas in the 
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form of variations of the grey scale or variations in 
color which generate different frequency signals on the 
output of implement 32. 
Column 116 contains characters 117 comprising 

word descriptions of the product, formula, material or 
other information forming part of the system in use. 
These may or may not be accompanied by respective 
word or character codes 118, the function of which 
may be derived for certain data processing operations 
by scanning the codes 104 found existing on the same 
line across the sheet 100. However, for data processing 
functions where it may be desired to print out a de 
scription of the article material or other information 
found in column 107 for billing or other descriptive 
purposes and if it is desired to provide the operator 
with the ability to reproduce selected portions of the 
information found on a line in column 107, character 
codes may be provided below each character word in 
column 107 to be selectively scanned as described. De 
pending on the spacing of the information de?ning 
characters, symbols, words, phrases, etc. on sheet 100, 
each such separately reproducible amount of informa 
tion may have recorded therealong or in alignment 
therewith below or above the human readable informa 
tion, a start code or tone generating recording such as 
105 for initiating, when scanned, playback or gating of 
the associated coded information and a terminating 
code or tone generating recording such as 106 for ef 
fecting the reproduction or gating of just the informa 
tion which the operator desired to reproduce. The logic 
circuitry connected to the reading implement may be 
such that if the operator inadvertently scans past a se 
lected recording of a code for a word, symbol, com 
mand, phrase or other unit of information in a stroke 
which includes the start signal and part of the next unit 
of information but not the stop signal therefore, such 
code information relating to the next unit of informa 
tion will not be gated to whatever device or circuit is 
receiving same. 

It is also noted that the stop signal recording for one 
unit of recorded information such as a character, sym 
bol, word, phrase or command, may comprise the start 
signal recording for the next unit of information aligned 
with the previous unit of information wherein sequen 
tial start and stop signals or signals disposed between 
each code recording in a line are such as to properly 
gate the codes completely scanned to whatever device 
or circuit is adapted to receive and record or otherwise 
use same. 

To assist the operator in aligning his scanning imple 
ment with the proper recorded code recordings, espe 
cially if such code recordings are quite small or other 
wise dif?cult to visually read such as magnetic record 
ings on a magnetic strip, vertical marks 104' may be 
printed across or beneath each code recording and 
bracketing each of the characters, symbols, words, 
phrases, etc. which are printed on the sheet 100 and are 
associated with the code being reproduced. 
This it is seen that an operator, provided with one or 

more sheets such as 100 of FIG. 16 containing large 
quantities of visually readible information in code, sym 
bol, word, phrase and sentence or command form or 
even as separate characters which are separately repro 
ducible for composing words, numbers and mathemati 
cal formulas, may compose his own sentences, invento 
ries, commands for machines or computers, accounting 
records, and perform many data generating and control 
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functions by selectively manipulating the reading im 
plement by hand to cause it to scan codes representa 
tive of the visually readible information it is desired to 
compose into desired information or commands. 

If the information provided on sheet 100 of FIG. 16 
has to do with ordering and retail sales, the same read 
ing implement used to compose the order or bill may 
also be rapidly applied to read a card such as a credit 
card to generate a code or codes representative of the 
person placing the order or obtaining purchased goods. 
In FIGS. 17 and 18 is shown a card reading arrange 
ment wherein a platform 120 is provided as apart of or 
adjacent to the retainer 31 for the record sheet 100 and 
contains guides 121 and 122 for the lower edge and 
side edges of a credit card 123 containing printed or 
raised characters 124 identifying the owner and a code 
bearing strip 125 extending parallel to the lower edge 
of the card which strip is positioned when the card is 
so disposed, such that it may be easily scanned by the 
hand held reading implement_32. The guide 121 or an 
extension thereof for the lower edge of the card also 
serves as a guide for properly disposing the hand read 
ing implement’s reading tip 33 in alignment with the 
code bearing strip 125 of the card when the card is 
properly located by the guides 121 and 122. When so 
positioned, movement of the reading implement from 
left to right against the strip 125 will effect generating 
of the owner’s identi?cation code and its enerty into a 
computer or recorder prior to or after the order or bill 
ing codes have been generated by selectively position 
ing and scanning the same reading implement across 
selected code recordings of sheet 100. Notation 32' re 
fers to a protrusion at the end of implement 32 for guid 
ing same along the upper surface or edge of guide 121. 

In FIGS. 19 and 20 is shown a modi?ed form of credit 
card 130 containing a code strip 133 which may be eas 
ily scanned with a hand held reading implement of the 
type described without the need to provide a separate 
guide for the reading head thereof. Provided below the 
reading or code strip 133 near the bottom edge of the 
card 130 is a channel-like depression 132 which may be 
embossed or molded in the upper surface of the card 
when the raised letters 131 are provided therein. As 
shown in FIG. 20, the hand-held reading implement 
134 is provided with a guide-stylus 135 at its end which 
is shaped to conform to and ride in the channellike de 
pression 132 so as to guide the reading tip or head 136 
across the code strip 133 as the implement is scanned 
and guided along channel 132. This same structure'may 
be applied to sheet 100 or an overlay clear plastic sheet 
therefore with means for properly aligning both sheets 
so that when the guide-stylus part 135 of the reading 
implement is located in the depression 132 the reading 
tip of the implement will be aligned with and in reading 
relation with code bearing strip 133. 

I claim: - 

1. Apparatus for generating data as electrical signals 
representative of characters and the like comprising: 
a support operative to be guided by hand, 
reading means including a transducer secured to said 

support, 
an input to said transducer located for scanning re 
corded information adjacent said support, said 
transducer being operative for transducing the in 
formation scanned to electrical signals, 

signal output means connected to said transducer, 

3,735,350 

20 

30 

35 

40 

50 

.60 

65 

22 
a record member containing parallel lines of visually 
readable information in the form of separate units 
of information with each information unit de?ned 
by one or more characters or symbols, 

a plurality of code recordings representing the infor 
mation of said information units, said code record 
ings being provided on a plurality of code tracks 
each containing codes representative of a plurality 
of said information units provided on a line adja 
cent the respective code track, means for visually 
locating the position of each code recording and its 
associated unit of visually readable information to 
permit the selective positioning of said support 
with respect to said record member to permit said 
transducer to scan selected code recordings for 
generating selected information as electrical sig 
nals, and 

a plurality of control signal recordings located along 
each code track before and after each code record 
ing representative of each of said separate units of 
information and reproducble by said transducer as 
it scans the code track, 

means for receiving and utilizing the selected infor 
mation signals generated by said transducer, and 

means responsive to the signals generated when said 
transducer scans said control signalrecordings for 
communicating the information generated thereby 
to said receiving means. 

2. An apparatus in accordance with claim 1, said sup 
port comprising an oblong implement holdable be 
tween the thumb and fore?nger of the hand, said input 
to said transducer being disposed at one end of said ob 
long implement permitting scanning of said code re 
cordings by said reading means by manipulating said 
oblong implement to cause the end thereof to scan se 
lected of said code tracks or portions thereof. 

3. An apparatus in accordance with claim 2 wherein 
said record member has at least one channel formed 
therein parallel to a code track of said record member, 
and a portion of said support for said transducer being 
shaped to ride in and be guided by said channel while 
said transducer scans said code track as said support is 
moved along said channel. 

4. An apparatus in accordance with claim 2 wherein 
said record member is a sheet containing printed lines 
of visually readable information and printed code re 
cordings, and a clear plastic overlay sheet disposed 
above said printed sheet, there being straight edged 
guides formed in the clear plastic overlay sheet for 
guiding said implement across said sheet, said straight 
edged guides being prepositioned with respect to said 
code recordings whereby, when said implement is 
moved by hand along a straight edge guide, its trans 
ducer will scan a selected code track of said record 
member. 

5. Apparatus in accordance with claim 1 wherein said 
control signal recordings are operable to generate con 
trol signals of different frequency than the signals gen 
erated in scanning said code recordings and frequency 
responsive means in the output of said transducer con 
trolled by said control signals generated in scanning 
said control signal recordings for controlling the trans 
mission of said code signals to said receiving means. 

6. Apparatus in accordance with claim 1 including 
switching means in the output of said transducer, ?rst 
control means operative to close said switching means 
when activated in response to a control signal gener 
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ated by said transducer to connect the output of said 
transducer with said receiving means when scanning 
commences and means operable, after a selected code 
recording has been scanned, for opening said switching 
means. 

7. Apparatus in accordance with claim 6 wherein said 
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24 
means for opening said switching means comprises a 

second control means responsive to signals generated 
after each code unit is scanned to open said switching 

means. 


